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Background: The purpose of this study was to review the efﬁcacy and safety of feeding jejunostomy in
terms of achieving the nutritional goals in patients undergoing esophagectomy for carcinoma of
oesophagus and complications associated hence with.
Methods: A total of 463 patients underwent esophagogastrectomy for carcinoma oesophagus during this
period. All these patients underwent Witzel11 feeding jejunostomy for post-operative enteral nutrition.
Enteral feeding was started after 24 h of surgery and increased gradually till target caloric and protein
value was achieved. Nutritional goals achieved were reviewed. All complications related to jejunostomy
were recorded.
Results: The study comprised of 463 patients who underwent elective esophagogastrectomy. Mean age
was 58  8.4 in male patients and 55  4.2 years in female patients. Patients spend a mean of 19  8.4
(range 10e49) days on jejunostomy feed. The targeted calorie requirement was achieved by post-
operative day 3 in 408 (88.12%) patients. The catheter blockage was one of the main complications during
the course of feeding. Seven patients required relaparotomy for catheter blockage.
Conclusion: Feeding jejunostomy is an effective, safe, economic and well tolerated method of providing
nutrition to the patients of esophagogastrectomy. Feeding jejunostomy should be done in every patient
undergoing esophagectomy at the time of laparotomy.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
First described by Busch in 1858, jejunostomy has been used for
nutritional support in a wide variety of clinical situations especially
in upper gastric surgeries. Patients undergoing esophagectomy for
cancer may require prolonged nutritional support due to the high
rate of complications which precludes the oral intake for a signiﬁ-
cant post-operative period of time. Various strategies have evolved
over the years to improve the nutritional status of such patients.1
Both enteral and parenteral routes of administering nutrition
have been investigated.2 The former is the preferred route for
instituting nutrition as it conserves gut integrity.1 A surgically
placed jejunostomy tube is a safe and effective means of delivering
nutritional support to the post-esophagogastrectomy patient per-
formed for various reasons. Recently the evidence of the efﬁcacy of
early post-operative feeding has gained wide acceptance.3e6latifs_dr@yahoo.com (M.L.
ciates Ltd. Published by Elsevier LtHowever doing a feeding jejunostomy is not free of
complications. Dislodgement, perijejunostomy leaks, blockages, re-
explorations and even mortality have been described with
jejunostomy.7e10 The present study describes a retrospective
review of use of feeding jejunostomy in a group of patients
undergoing esophagectomy in a single centre in terms of achieving
the nutritional goals and recording the complications.2. Patients and methods
Records of all the patients who had undergone elective esoph-
agogastrectomy for carcinoma oesophagus from 1st Jan 2006 to
31st Dec.2009 were reviewed. Case ﬁles of all these patients were
retrieved from medical records department of Sher-i-Kashmir
Institute of Medical Sciences, the only tertiary care centre of the
Kashmir valley taking care of such patients. A total of 463 patients
underwent esophagogastrectomy for carcinoma oesophagus
during this period. All these patients underwent Witzel11 feeding
jejunostomy using a 24F Foley catheter for post-operative enteral
nutrition. Enteral feeding was used through jejunostomy after 24 hd. All rights reserved.
Table 1
Nutritional goals and complications encountered.
Total no. of patients 463
No. of male patients 308
No. of female patients 155
Catheter blockade 34
Skin excoriation 7
Diarrhoea 44
Abdominal distension 12
Mean duration of jejunostomy 19  8.4
Pre operative albumin 3.34  0.84 (range 2.2e4.5)
Albumin on 15th post-operative day 3.04  0.94 (range 1.8e4.2)
Albumin on 30th post-operative day 3.42  0.92 (2.5e4.5)
Pre operative weight 54.22  12.4 (range 41e72) kg
Weight on 15th post-operative day 52.18  11.8 (range 40e70) kg
Weight on 30th post-operative day 53.12  12.2 (range 40e72)
Table 2
Comparison of patients with and without anastomotic leak.
Parameter With leak Without leak
Total no. of patients 52 411
Catheter blockade 4 30
Diarrhoea 5 39
Abdominal distension 2 10
Mean duration of jejunostomy 17  4.9 38  5.8
Pre operative albumin 3.28  0.8 3.01  0.72
Albumin on 15th post-operative day 3.08  0.92 3.02  0.9
Albumin on 30th post-operative day 3.42  0.78 3.2  0.76
Pre operative weight 54.42  11.2 54.22  12.4
Weight on 15th post-operative day 52.22  12.4 52.21  11.2
Weight on 30th post-operative day 53.04  11.4 54.21  12.2
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value was achieved. Target caloric valve was 35e40 Kcal/kg with
protein valve of 1.5e2 g/kg/day. All patients underwent water
soluble contrast swallow on 7th post-operative day. If there was no
leak found ﬂuids by mouth were allowed. Jejunostomy feed was
continued till oral intake was adequate. Patients developing diar-
rhoea were treated with probiotics, antimotility drugs or changing
the concentration of feed (taking out the milk). Catheter blockage
was treated either with normal saline ﬂushing or relaparotomy.
Total duration of feeding jejunostomy was recorded. Nutritional
goals achieved were reviewed. All complications related to the
jejunostomy were recorded.
3. Results
The study comprised of 463 patients who underwent elective
esophagogastrectomy for carcinoma of oesophagus. Of these 308
(66.52%) were males and 155 (33.47%) were females. Mean age was
58 8.4 (range 31e75) in male patients and 55 4.2 (38e71) years
in female patients. There were 268(57.88%) squamous cell carci-
noma, 184 (39.74%) adenocarcinoma and 11 (2.37%) anaplastic
carcinomas. Most of the patients were operated without neo-
adjuvant therapy (90.28%). Transhaital (Orringer) procedure was
done in 295(63.71%) patients and transthoracic (Ivor Lewis) was
done in 168(36.28%) patients. Stomach tube based on right gas-
troepiploic and right gastric vessels was made in all patients as an
oesophageal substitute.
Feeding was initiated within 24 h in all patients. Patients spend
a mean of 19  8.4 (range 10e49) days on jejunostomy feed. The
targeted caloric requirement was achieved by post-operative day
(POD) 3 in 408 (88.12%) patients. At the end of two weeks 267
(57.66%) patients still needed supplementary jejunostomy feed
besides oral intake.
Mean serum albuminwas 3.34 0.84 (range 2.2e4.5) andmean
body weight was 54.22  12.4 (range 41e72) kg preoperatively. At
the end of two weeks mean serum albumin was 3.04  0.94 (range
1.8e4.2) and mean body weight was 52.18  11.8 (range 40e70) kg.
At the end of one month mean serum albumin was 3.42  0.92
(2.5e4.5) and mean body weight was 53.12  12.2 (range 40e72).
At the end of one month 82.93% of the patients had regained their
pre operative body weight.
Catheter blockage was one of the main complications during the
course of feeding.34 (7.34%) patients developed catheter blockage
whichwas taken care bywarm normal saline ﬂushing in 27(79.41%)
patients. Seven patients required relaparotomy for catheter
blockage. Three of them had jejunojejunal intussusceptions (cath-
eter induced) and four of them had Ascaris blocking the catheter. In
all these patients jejunostomy was refashioned and feeding started
as per the protocol.
44(9.5%) patients developed diarrhoea initially following jeju-
nostomy feed which was successfully ameliorated with probiotics,
antimotility drugs and changing the composition of jejunostomy
feed (taking out milk from the composition). None of the patients
required interruption of feed for more than 48 h. Abdominal
distension occurred in 12 (2.59%) patients following jejunostomy
feed. In all these patients jejunostomy feed was stopped for 48 h.
Feeding was again started gradually using low volumes initially till
tolerated (Table 1).
A total of 52(11.23%) anastomotic leaks occurred all managed
conservatively. There was no difference in incidence of catheter
blockage, diarrhoea and abdominal distension in patients with
anastomotic leak compared to those who did not have a leak.
However mean duration of jejunostomy feed was longer in those
patients with leak than those without leak (17  4.9 vs. 38  5.8
days) (Table 2).4. Discussion
Patients with oesophageal malignancy have dysphagia as
a result of disease process. They are usually nutritionally low
preoperatively. Besides they have to remain nil per oral for another
week or so in post-operative period until the oesophagogastric
anastomosis heals.12e14 This can prove detrimental if nutritional
support in immediate post-operative period is not supplemented.1
Hence nutritional support after esophagogastrectomy is an integral
part of post-operative care. Many animal studies and clinical trials
have shown that prompt and correct nutritional support is critical
to minimise the cascade of events that lead to multiple organ
failure (MOF).3e6 There is no controversy regarding supplementa-
tion of early post-operative nutrition in major upper gastrointes-
tinal surgeries. Recent recognition of the gut as a metabolically,
immunologically, and bacteriologically decisive organ during stress
related to surgery, has strengthened the case for enteral versus
parenteral nutrition. Many prospective randomised control trials
have shown that early enteral feeding is safe as compared to
parenteral in these patients.2,8 In a series of more than 500
esophagectomies, the Witzel tube jejunostomy was found to be an
efﬁcient way to provide enteral nutrition.15 In a study of 205
patients undergoing esophagogastrectomy needle catheter jeju-
nostomy was found to be a safe and effective method of providing
nutritional support in post-operative period.9 Sica et al. in their
retrospective study found needle catheter safe with low compli-
cation rate.16 Bueno et al. performed selective use of endoscopic
percutaneous jejunostomy catheter placement in patients devel-
oping complications.17We did feeding jejunostomy in every patient
undergoing esophagogastrectomy at the time of laparotomy.
Placement and maintenance of feeding jejunostomy catheter is
not entirely safe.7e10,18 Ryan et al.,9 in their experience of 8 years,
reported a relaparotomy rate of 1.4% and 0.5% mortality as a result
of needle catheter jejunostomy. Gerndt and Orringer15 reported
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a recent series, Witzel feeding jejunostomy had a complication rate
of 1.5% and was found to be safe on a long-term basis.19 Several
series have reported unacceptable rate of complications following
placement of jejunostomy.20e22 Zapas et al. in their article suggest
abandonment of the procedure in prophylactic settings as risk
beneﬁt ratio is low.23 In a detailed review of literature, however
most of the reports of serious complications are from small series.
In all series with more than 150 cases complication rate is as low as
3%.24 In view of complications many have advocated selective
rather than indiscriminate use of feeding jejunostomy17,25,26 and
many have advocated modiﬁcations in placement of jejunostomy
tubes.26e28 The current series reports an incidence of 7.34%(34
patients) of catheter blockage of which 79.41% (27patients) were
managed by normal saline ﬂushing and 20.58% (7 patients)
required relaparotomy. Three of them had developed jejunojejunal
intussusceptions and four had an Ascaris blocking the jejunostomy
tube. Only 7 patients in present series developed skin excoriation
(1.5%) and there was no catheter dislodgement in our series.
In present series the targeted calorie requirement was achieved
by post-operative day (POD) 3 in 408 (88.12%) patients. At the end
of two weeks 267 patients still needed supplementary jejunostomy
feed besides oral intake. This is in accordance with the results
achieved by others in their series.8,9,15,16,18,29,30
Incidence of gastrointestinal discomfort in the form of disten-
sion and diarrhoea varies from 5% to 35% in most of the
series.1,8,9,15,16,18,29,30 However, most of the symptoms are self-
limiting and can be easily corrected by altering the infusion rate,
changing the concentration, or temporarily ceasing the feeding for
12e24 h.1,8,9,15,16,18,29,30 Present series shows the incidence of
diarrhoea 9.50% and incidence of temporary abdominal distension
as low as 2.59% coinciding with the other series.
Ryan et al.9 reported amedian of 15 days of feeding catheter use;
26% of their patients required more than 20 days. Sica et al.16 also
described the use of feeding catheters beyond 20 days in 19% of
their patients. In another series, 11% patients at 3 weeks and 6.9%
patients at 2 months needed nutritional support through the
feeding tube.15 In our series patients spend a mean of 19  8.4
(range 10e49) days on jejunostomy feed. At the end of two weeks
267 patients still needed supplementary jejunostomy feed besides
oral intake.
The use of feeding jejunostomy is mandatory in patients of
esophagogastrectomy until they take adequate oral intake. Patients
developing anastomotic leak cannot take oral nutrition for quite
a long time. These patients need feeding by an alternative route for
quite a long time. Furthermore there is a signiﬁcant association of
anastomotic leakage and post-operative anastomotic stricture.31 An
anastomotic stricture can further impair oral intake, requiring one
to address the need for access to tube jejunostomy feeding for
a longer period of time. In our series mean duration of jejunostomy
feed was longer in those patients with leak than those without leak
(17  4.9 vs. 38  5.8 days).5. Conclusion
Feeding jejunostomy is an effective, safe, economic and well
tolerated method of providing nutrition to the patients following
esophagogastrectomy. Only a small percentage of patients develop
minor complications which can be addressed by simple manoeu-
vres. Hence feeding jejunostomy should be done in every patient
undergoing esophagectomy at the time of laparotomy. We believe
that early and adequate nutritional support is crucial after esoph-
agectomy and that enteral feeding is the preferable route of feeding.Conﬂict of interest statement
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